Chemostratigraphical study was carried out on sediments of Benin west -1 well in order to understand their paleoenvironmental setting and geochemical zonations. Six chemozones (CHM 1, CHM 2, CHM 3, CHM 4, CHM 5 and CHM 6) were recognized in the stratigraphic column. Sedimentological attributes and maxima peaks and / or fluctuating trends of Zn, SiO 2 , K 2 O, Sr adjudged CHM 3 zone as a potential lowstand systems tract. Synergy of sedimentological and chemostratigraphical fingerprints suggests a marine to distributary channel environment of deposition.
Introduction
Chemostratigraphy involves the application of major and trace elements geochemistry for the characterization and subdivision of sedimentary sequences into geochemically distinct units, and correlation of strata in sedimentary basins [1] . Sedimentary rocks records sensitive, subtle changes in environment of deposition, syn-depositional and post-depositional environment. The characterization of these subtle geochemical heterogeneities enables apparently uniform thick successions to be subdivided and correlated between wells [1] .
In recent years, much has been written on the use of elemental geochemistry in sediments and water columns as a proxy for depositional redox conditions [2] , provenance [3, 4] and shale resource plays [5] among others. Over the past five decades, the Benin Flank has been the subject of numerous studies as a result of its long history of tar sand and hydrocarbon exploration. Coker and coauthor have investigated a link between the stratigraphy of the Benin Basin and its tectonic history during the opening of the Equatorial Atlantic [6] . The host sands for the asphaltimpregnated sandstones was regarded as transitional to fully marine in nature [7] . Following a series of academic and industrial studies over the past five decades of exploration, most studies from hydrocarbon wells within the northwestern sector of the basin are fragmentary [8] and there is dearth of information on the paleoenvironmental setting of the sediments. In addition, most of the reservoirs in the Benin Flank are barren/lean in terms of fossils, and also have limited lithological variations. More so, variable physical mechanisms of sediment dispersal due to differing environments of deposition lead to fundamentally unique sets of completely stacked lithofacies according to literature [9] . In the light of the aforementioned reasons, correlations are often difficult based on conventional geoscientific methods. In order to account for this challenges, synergy of sedimentology and chemostratigraphic data was employed to provide a robust understanding of the sediments for effective evaluation of subsurface geology of the studied area (Fig.  1) .The aim of the present research is to use geochemical data to construct chemostratigraphic zonations, delineate probable reservoirs and interpret paleoenvironment of deposition. 
Geological Setting
Benin Flank is an east -northeast trending hinge line south of the West Africa basement massif (Fig. 1) . The Benin west -1 well lies within the flank of the Anambra Basin. Tectonism in Southern Nigeria probably started in early Cretaceous times with the formation of the Benue-Abakaliki Trough. This structure is one arm of a rift-riftrift triple junction associated with the separation of the Africa and South America continent and subsequent opening of the South Atlantic [10, 11] . The Cretaceous compressional folding that affected the Lower Benue Trough took place during the Santonian [12] and the main fold structure produced was the NE-SW trending Abakaliki anticlinorium which resulted from inversion of the Abakaliki Trough [12] . The second tectonic episode (renewed rifting) occurred during post-Santonian time and produced the main post-Santonian depocentre, the Anambra Basin on the western flank and a smaller Afikpo Basin on the Southeastern flank of the Abakaliki anticlinorium [13, 12] . The Santonian uplift resulted in the erosion of over 2000 m of sediments from the Abakaliki folded belts which was deposited in the Anambra Basin [12] . Three major sedimentary cycles have been recognized in the basin since early Cretaceous times [14, 10] . The first cycle was during the Albian time which involved mainly marine deposition [14] . The second cycle began with a Campanian marine transgression and included the growth of a proto-Niger Delta in the northern part of the basin [14] . The third cycle episode marked by Paleocene transgression, deposited the Imo Shale ( Fig. 2 ) with subsurface lateral equivalents of the Akata Formation [14] . A regressive phase during the Eocene resulted in the deposition of Ameki Formation [14] . The Paleogene sediments encountered in the Benin west -1 formed the cornerstone of this study. 
Experimental
Thirteen fresh representative samples (sandstones, shaly sandstones and shales) were carefully selected on the basis of sedimentary attributes from the Benin west -1 (Fig.  3) . A total of 13 samples were analyzed for major element represented as oxides and trace elements (Tables 1-2) . Prior to analyses, ditch cutting samples were dried and pulverized. Major and trace element compositions were analyzed at Activation Laboratories Ltd., Ancaster, Ontario, Canada using Transducer Inductively Coupled Plasma (TD-ICP) and Fusion Inductively Coupled Plasma (Fusion -ICP) methods. Ten major and thirty six trace elements were determined. The precision is <5% for all analyzed elements.
Results and Discussions
The Benin West-1 well penetrated sedimentary succession from depth of 134 to 2649 m and the various sedimentary successions encountered (Fig. 3) have been reported elsewhere [16] . Tables 1-2 . SiO 2 ranges from 27.22 to 74.94 %. It increases in the sandy unit (top section) and decreases (Fig. 4) (Fig. 4) . K 2 O ranges between 0.29-1.51% with an average values of 0.89%. CaO ranges (Fig. 5 ) from 0.28 to 31.44%. A maximum concentration was recorded at the depth of 2484 m (31.44%) and indicates presence of calcareous material and/or organic bands. K/Al ratio ranges from 0.07 to 0.50 and may indicate the presence of clay mineral such as illite [17] . Ti/Al ratios also display no clear trend; probably suggest aluminosilicate affiliation.
Chemostratigraphic zonation
Geochemical profiles provide a tool for recognizing stratigraphically significant geochemical events. These events are usually marked by either maxima or minima deflections in elemental curves [18, 19] . However, based on interpretations made from the graphical analysis of the sediments geochemical data (Figs. 4-5 ) and chemostratigraphic correlation (Figs. 4-5) , six chemostratigraphic zones (Table 3) have been established. (Table 3) O. Odedede J. Sci. Res. 8 (2) , 159-169 (2016) 167 Table 3 . Geochemical characteristics of chemostratigraphic zones of Benin west -1 well.
CHM 1 -This unit

Paleoenvironmental implications
Reconstruction of paleoenvironmental setting in the studied area is based on analysis of sedimentary attributes and chemofacies. Benin west -1, contains diverse suites of lithologies; the upper section consists of fine -medium grained; poorly -moderately sorted sandstone which belong to Ameki Formation (134 -934 m). Grain size and coarsening/fining upward motifs indicate distributary/fluvial channel (Table 4) and barrier bar deposits of lower coastal plain settings [20, 21] . The lower section (1034 -2649 m) which belongs to Imo Shale, consists of both terrestrial organic matter, Monoporites annulatus, fossil shell fragments, foraminiferal wall linings and dinoflagellate cysts [4, 16] . These sedimentary and palynological features suggest proximity to the paleo -shoreline [4, 22] . Vanadium concentrations (Fig. 5) generally moderate in the sandy units (51 -110 ppm) and high in the shaly units (114 -158 ppm). These indicate poorly oxygenated to euxinic condition [23, 24] . Ba values generally vary between 11 and 300 ppm [25] . Significantly, higher concentrations (up to 48350 ppm) occur in the middle and lower parts (1014 m) of the section (17055-48350 ppm) and suggest increased in bio-productivity [26, 27] . -High P 2 0 5 /Al 2 0 3 Indicate marine [22] .
-High Ba and Sr.
Marine shelf [20, 22] .
-Indicator of marine environment [27, 4] . 
Conclusion
Integration of sedimentology and chemostratigraphic analyses of the sediments indicates the following findings: i) Six chemozones (CHM 1, CHM 2, CHM 3, CHM 4, CHM 5 and CHM 6) are recognized in the sedimentary column. ii) CHM 3 zone is delineated as a principal reservoir (quartz arenite) and capped with silty shales (probable effective seals). iii) Sedimentological signatures and maxima peaks and /or fluctuating trends of Zr, SiO 2 , K 2 O, Sr adjudged CHM 3 zone as a potential reservoir. iv) Palaeoenvironment ranges from marine shelf -distributary channel.
